Neuromuscular pathology in hereditary gelsolin amyloidosis.
Hereditary gelsolin amyloidosis (AGel amyloidosis) is a systemic disorder reported worldwide in kindreds with a G654A or G654T gelsolin gene mutation. The clinically characteristic peripheral nerve involvement has been poorly characterized morphologically, and its pathogenesis remains unknown. We studied peripheral nerve and skeletal muscle biopsy or autopsy specimens of 35 patients with a G654A gelsolin gene mutation. Histological, immunohistochemical, and electron microscopic studies showed consistent deposition of gelsolin amyloid (AGel), particularly in the vascular walls and perineurial sheaths. Nerve roots were more severely affected than distal nerves. The amyloid deposits also displayed variable immunoreactivity for apolipoprotein E, amyloid P component, cystatin C, and alpha-smooth muscle actin. Sural nerve morphometry showed preferential age-related large myelinated nerve fiber loss and reduction of myelin sheath cross-sectional area. There was evidence of denervation atrophy and fiber type grouping in skeletal muscle. Our study shows that marked proximal nerve involvement with AGel angiopathy is an essential feature of AGel amyloidosis. The preferential large fiber loss, not generally seen in amyloid neuropathy, may be caused by ischemia due to AGel angiopathy. Deficient actin modulation by variant gelsolin in neurons and Schwann cells, however, may alter axonal transport and myelination and contribute to AGel polyneuropathy.